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Abstract
Background: Although the number of studies on anti-smoking interventions has increased, studies focused on
identifying social contextual factors in rural areas are scarce. The purpose of this study was to explore the role of
social support and social networks in smoking behavior among middle and older aged people living in rural areas
of South Korea.
Methods: The study employed a cross-sectional design. Participants included 1,057 adults, with a mean age of 60.7
years, residing in rural areas. Information on participants’ tobacco use, stress, social support, and social networks
was collected using structured questionnaires. The chi-square test, the t-test, ANOVA, and logistic regression were
used for data analysis.
Results: The overall smoking prevalence in the study was 17.4% (men, 38.8%; women, 5.1%). Overall, stress was
high among women, and social support was high among men. Smokers had high levels of social support (t =
-2.90, p = .0038) and social networks (t = -2.22, p = .0271), as compared to non- and former smokers. Those in the
high social support group were likely to be smokers (AOR = 2.21, 95% CI 1.15-4.26). Women with moderate social
ties were less likely to smoke (AOR = 0.18, 95% CI 0.05-0.61).
Conclusion: There was a protective role of a moderate social network level among women, and a high level of
social support was associated with smoking behaviors in rural areas. Findings suggest the need for a
comprehensive understanding of the functions and characteristics of social contextual factors including social
support and social networks in order to conduct more effective anti-smoking interventions in rural areas.
Background
The prevalence of smoking among Koreans aged over 19
years is 25% [1]. It has been shown tendency to be
decreased continuously the smoking prevalence, espe-
cially among Korean men. However, the prevalence of
smoking remains high (45.1%) [1]. Additionally, the eco-
nomic burden of smoking in Korea in 2007 has been
estimated at approximately 2.1 billion dollars (with 1
dollar equal to 1,000 won), corresponding to 0.29-0.35%
of the Korean GDP [2]. In 2005, Korea ratified the
framework convention on tobacco control (FCTC). Var-
ious tobacco policies and projects have accompanied
this framework, including increased taxes, setting the
clean air indoor place, services to stop smoking, anti-
smoking campaigns, and so on.
Previous studies have reported that the impacts of
tobacco price and taxation, smoking cessation mass
media campaigns, and sales restrictions differ by gender,
education level, occupational status, and smoking status
[3-5]. It has been proposed that these various responses
to tobacco policy are due to a lack of consideration of
the social context [3]. Therefore, previous studies have
suggested that in order to strengthen and improve the
effect of tobacco policies, it is necessary to develop a
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considering the social context [4,5].
It is well known that smoking behaviors are related to
psychosocial factors, including stress, social support,
attitude and belief toward smoking behavior, social
norms, and social networks [6-11]. Among these factors,
stress plays an important role in the urge to smoke, and
social support and social networks have been established
as moderators of stress [12-14]. Additionally, previous
studies have reported that social support and social net-
works are directly associated with health outcomes and
health behavior [15,16]. In fact, it has been reported that
smoking cessation intervention and alcoholics anon-
ymous using social support groups were effective
[17,18]. In addition, social support has been associated
with successful attempts at smoking cessation and pre-
vention of relapse [17,19,20].
Social support and social networks can be defined as
sub-concepts of social relations [21]. In other words,
social support is a function of social relations provided
by members within a social network, and social net-
works generally relate to the number or contact fre-
quency of family members, relatives, friends, and
colleagues [15,21]. Beliefs and attitudes toward smoking,
as well as information and social norms about tobacco
use influence smoking behavior and may be formulated
through interactions with members of the social net-
work. Furthermore, because the social network functions
as a social support resource, support concerning smok-
ing behavior can influence a member’ss m o k i n gb e h a -
vior [22]. In fact, a previous study describes the social
network as another form of structural social support
[18]. It has been reported that social networks and social
support interact with each other and are positively asso-
ciated with health behaviors [23]. However, a previous
study in Sweden reported that social participation does
not always enhance health-related behaviors. Therefore,
identification of the pathways by which social contextual
factors such as social support and social networks are
associated with smoking behavior may aid in the devel-
opment of effective tobacco policies and smoking cessa-
tion intervention programs.
In Korea, studies have focused on the change in smok-
ing prevalence, the evaluation of smoking prevention
and smoking cessation, and tobacco policies [24]. How-
ever, studies that focus on identifying the social contex-
tual factors are scarce. Additionally, the majority of
studies have been conducted in urban areas, and the
majority of study participants have been adolescents or
adults [24,25]. Adults who live in rural areas have likely
been overlooked in smoking-related studies. Therefore,
the current study was conducted with the aim to
explore the role of social support and social networks
on smoking behavior among middle and older aged peo-
ple living in rural areas of South Korea.
Methods
Study design and procedure
This is a cross-sectional study which was conducted at
two of southern rural areas in Korea. From 2 to 11 July
2007, data were obtained from the baseline survey for
community-based cohort study in rural areas carried out
by the Korean National Cancer Center. Public health
center in study area, which administered by government,
and heads of village in each area were cooperated with
the study team to make sure the importance of the
study and encourage participation. 1,116 adults aged
over 30 years voluntarily participated in the study
among 10,905 eligible population (5,017 men and 5,888
women), and 1,057 (387 men and 670 women) subjects
who complete the questionnaire on basic demographic
characteristics, smoking, stress, social support, and social
network were included final analysis. Participants were
interviewed face-to-face by research assistants who were
trained nursing students from a local nursing school.
Information on smoking status, stress, social support,
social network, demographic and socioeconomic factors,
and other confounding factors was collected. Partici-
pants were asked to complete a survey questionnaire
that required approximately 40 minutes. Upon comple-
tion, the participants were given a gift as a token of
appreciation. The institute of research board of the
Korea National Cancer Center approved the study, and
written informed consent was obtained from each
participant.
Measures
Smoking status
Smoking status was measured by an interviewer-admi-
nistered questionnaire. A current smoker was defined as
a subject who reported smoking at least 400 cigarettes
during his/her lifetime and who smoked at the time of
the survey. Past smokers were defined as persons who
reported smoking at least 400 cigarettes during their
lifetime, but did not smoke at the time of interview. The
remaining participants were defined as non-smokers.
Stress
Stress was assessed using the psychosocial well-being
index - short form (PWI-SF), which was developed by
Chang (2000) [26]. The PWI-SF consists of 18 items
that are each scored on a four-point Likert scale. The
total PWI-SF score, which ranges between 0 and 54, is
calculated by summing the 19 scores. A subject with a
higher score experiences more stress. Subjects with the
score under 9, 9 to 27, and more than 27 were classified
as low, moderate and high stress group, respectively.
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quartile score. A high score indicates higher stress.
Cronbach’s alpha for the total PWI-SF scale was 0.88 in
this study.
Social support
Social support was assessed using the medical outcome
study - social support survey (MOS-SSS), which was
developed by Sherbourne and Stewart (1991) [27]. The
MOS-SSS consists of 19 functional support items that
are hypothesized to measure four dimensions of social
support: (1) emotional/informational support (the
expression of positive affect, empathetic understanding,
and the encouragement of expression of feelings/the
offering of advice, information, guidance, or feedback),
(2) tangible support (the provision of material aid or
behavioral assistance), (3) positive social interaction sup-
port (the availability of other persons to do fun things
with you), and (4) affectionate support (involving
expressions of love and affection). A score for each
social support scale was computed by averaging across
items. Scales were then transformed so that the lowest
possible score was 0 and the highest possible score was
100. In addition, four groups were created based on the
quartile score. The higher score group indicates the
high social support group. Cronbach’sa l p h af o rt h e
total MOS-SSS scale was 0.98 in this study.
Social network
Social networks were assessed using the social network
index (SNI) based on the index developed by Berkman
(1979) [28]. The eTheThe The SNI consists of four
domains: marriage or partnership, friends and relatives,
religious activity, and voluntary associations. Categories
were scored as follows: married (married = 1, widowed,
divorced, separated, or never married = 0); contact with
friends and relatives (≥156 contacts per year = 1, <156
contacts per year = 0); frequency of church or religious
service attendance (attended four or more services per
year = 1, attended less than four = 0); group (such as
church groups, unions, fraternal or athletic groups, or
school groups) participation (yes = 1, no = 0). Scores
were summed for the four dichotomized variables with
a range of 0 to 4. Scores of 0 and 1 indicate the fewest
ties and a score of 4 the most ties. Cronbach’s alpha for
the SNI scale was 0.25 in this study.
Other confounding variables
The questionnaire on alcohol intake included alcohol
drinking status (non-, former, or current drinker), dura-
tion of alcohol drinking, age at start of alcohol drinking,
weekly number of drinks, and types of alcoholic bever-
age or groups of beverage. Lifetime alcohol intake was
estimated by multiplying the duration of alcohol intake,
weekly number of drinks, and ethanol amount by types
of alcoholic beverage. Lifetime alcohol intake was
divided into three groups (never, less than 24 g per day
[mild or moderate drinker], and more than 24 g per day
[heavy drinker]) [29]. Body mass index (BMI) was calcu-
lated based on height and weight.
Data analysis
Data analyses were performed using SAS 9.2. First, the
distributions of demographic factors, socioeconomic fac-
tors, behavioral factors, and psychosocial factors by
smoking status were analyzed. The chi-square test, the
t-test, and ANOVA were used to examine associations
between the major factors and smoking. Multivariate
analysis was performed using ANOVA and a logistic
regression model to investigate the impacts of psychoso-
cial factors on smoking, considering possible confoun-
ders. All analyses were stratified by sex and smoking
status.
Results
Demographic characteristics
The demographic characteristics are presented in Addi-
tional file 1. The participants (n = 1,057) ranged in age
from 30-84 years, with a mean age of 60.7 years. The
mean age did not differ between genders. The majority
of the participants graduated high school (80.1%), and
had a blue-collar job (95.9%) that occupied agriculture.
Of the participants, 75.2% had a partner (men, 92.8%;
women, 65.4%). Among the participants, 17.4% (men,
38.7%; women, 5.1%) were current smokers, and 40.3%
(men, 66.1%; women, 25.4%) were current drinkers.
The distributions of the smoking-related psychosocial
and social contextual factors are presented in Additional
file 1: table s2. The proportion with high stress was
19.8% (men, 11.1%; women, 24.8%), and stress signifi-
cantly differed by gender. Women had higher stress as
compared to men. In this study, participants had high
scores for social support, with a mean score of 78.4 (SD
22.9). The value of social support was significantly
higher for men (mean 83.1, SD 20.2) than for women
(mean 75.7, SD 24.0). In addition, men reported higher
social support in all four sub-domains of social support,
as compared to women. The majority of participants
maintained moderate ties with family, friends, and rela-
tives, but women appeared more likely to be isolated as
compared to men. The number of close families and
friends and the frequency of contact with family and
friends were similar between men and women, but men
participated in a significantly greater number of social
groups.
Stress, social support, and social networks by smoking
status and gender
Additional file 1: table s3 shows the distribution of
stress, social support, and social networks by smoking
status and gender. Differences in stress, social support,
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identified. However, the number of female current smo-
kers was small. Therefore, the gender differences in
social contextual factors by smoking status could be
biased.
The psychosocial stress level was higher in non- and
former smokers than in current smokers (t = 2.65, p =
.0081), but did not differ by smoking status within the
gender groups (F = 20.85, p < .0001). Generally, social
support levels were higher among current smokers than
non- and former smokers (t = -2.90, p = .0038), and this
also did not differ by smoking status within the gender
groups (F = 8.96, p < .0001). However, social support
levels of female non- and former smokers were signifi-
cantly low as compared to men of all smoking statuses.
The results of tangible social support, positive interac-
tion support, emotional and informational support, and
affectionate support as sub-domains of social support
evidenced similar patterns to that of general social
support.
Social networks were evaluated by the number of close
family members and friends, the frequency of contact
with family and friends, and the level of social participa-
tion. Current smokers were evaluated as having a good
social network as compared to non- and former smokers
(t = -2.22, p = .0271). Female non- and former smokers
had greater social networks than male and female cur-
rent smokers (F = 14.31, p < 0001). The social network
level among men did not differ by smoking status, but
that of women significantly differed by smoking status.
Female current smokers had the lowest social network
levels. Specifically, the number of close family members
and friends and the frequency of contact with family
and friends did not differ by smoking status or gender.
However, social group involvement showed differentia-
tion by gender and by smoking status among women
(F = 23.63, p < .0001).
The effects of stress, social support, and social networks
on smoking behavior
The effects of stress, social support, and social networks
on smoking status are presented in Additional file 1:
table s4 and were evaluated considering confounding
factors including demographic characteristics, socioeco-
nomic status, and other health-related factors.
Stress had no effect on smoking status for either gen-
der. Females that were fully supported by family, friends,
and neighbors were likely to be current smokers (AOR
= 3.77, 95% CI: 1.24-11.48), but other groups such as
male current smokers, male non- and former smokers,
and female non- and former smokers were not affected
by social support. Among the four sub-domains of social
support, those in the high positive social interaction
g r o u pw e r em o r el i k e l yt ob ec u r r e n ts m o k e r s( A O R=
2.21, 95% CI: 1.15-4.26) as compared to those in the
low positive social interaction group. Additionally, men
in the high positive social interaction group had a ten-
dency to be current smokers (AOR = 2.26, 95% CI:
1.06-4.82), but this was not the case for women. The
social network effect on smoking status was significant
among women in the moderate ties group, but not
among men.
Discussion
The results of this study showed significant differences
in social contextual factors between non- and former vs.
current smokers and different patterns by gender.
Inconsistent with other studies on the older population
and general population [9,12,30,31], the stress level of
current smokers was not higher than that of non- and
past smokers, and a moderate social network level sig-
nificantly influenced smoking behaviors among women
only. In addition, a high level of social support was posi-
tively related to smoking.
The smoking prevalence in this study reported 17.4%.
This prevalence was quite lower compared to that
among Koreans aged over 19 years who was about 25%
[1]. However, mean age of this study participant was 60
years old and lived in rural area. And other study on the
relations of social support to the health behaviors and
health status in elderly was surveyed the smoking beha-
vior for 8,688 elderly people, and that smoking rate was
18.6% [32]. Therefore, once considering the demo-
graphic characteristics of study participants, this smok-
ing prevalence seemed not quite low.
T h e r ew e r ef e ws t u d i e so nw h yi st h ed i f f e r e n c eo f
smoking prevalence between urban and rural population
in Korea. However, recently reported study showed that
the inequality of smoking prevalence by age and educa-
tion level have been increased, but the inequality of
smoking prevalence by residence area using location
quotient was not a difference after controlling the socio-
economic characteristics at individual level [33]. Results
of the inequality of smoking prevalence considered
socio-economic characteristic, but not smoking related
other psychosocial and health status. And other daily
living pattern, which is different between urban and
rural area, could be considered such as leisure time
activity, working content & time, social relationship, and
so on. Therefore, regarding lack of studies in these
issues, further studies are recommended for evident
explanation.
Previous studies have been reported that smoking
behavior is affected by stress as the response to interact
with a social-environmental context even though per-
ceived subjective stress [34,35,12], and social support
regulates the effect of stress on smoking behaviors [36].
However, the result of this study was inconsistent with
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stress in non- and former smoker was significantly
higher than that in current smoker, but that the rela-
tionship of smoking behavior and stress was no longer
significant once demographic, psychosocial, and other
factors had been adjusted statistically, including gender,
age, education level, family income, BMI, alcohol intake,
social support and social network. The high level of
s o c i a ls u p p o r th a dl i k e l yt ob em o r es m o k e ,c o n t r a r yt o
expectation. These findings suggest the possibility that
smoking as a means for reducing stress could be used,
which might be encouraged by families or friends who
smoke [36,37,32].
Social support as a function of social relation has been
introduced and recognized as a facilitator for improving
health behavior [15]. The size of the social network as a
resource of social support positively affects health beha-
vior, especially among older people [15,38]. However,
other studies have focused on the closeness within social
network members and have pointed out that high
homogeneity of a social network could reinforce smok-
ing [22]. Furthermore, social networks change over time,
and older people have a tendency to construct a social
network with close social partners [39]. The result of
this study that a high intimacy level of social network
did not serve a protective role for smoking but, rather,
that a moderate social network level played a protective
role for smoking is in partial agreement with studies on
Korean older populations [32,40].
Social support has been defined as a facilitator for
reaching goals with others and then induced the change
of situation and as a qualitative aspect of social relations
[18,41]. Generally, social support has been recognized as
a moderator of stress and has been used in interventions
such as smoking cessation and alcohol abuse [18,42]. In
fact, group intervention for smoking cessation using
social support group has been shown to be more effec-
tive [43]. However, the current study showed that those
in the high-level social support group were likely to be
current smokers. This result is in disagreement with
previous studies, but consistent with some studies in
South Korea [32,40]. Smokers have a tendency to con-
tinue their smoking behavior as a result of rationaliza-
tions about the benefit of smoking filtered cigarettes
[44,45]. Social norms about smoking and attitudes
toward smoking as a product of interaction with mem-
bers within the social network may reinforce smoking
behavior [16]. In addition, smokers have a high degree
of knowledge about the health risks of smoking, but a
low will to quit smoking [46]. Positive social norm
a b o u ts m o k i n gm a yb ei n f l u e n c e db ys e l f - a p p r a i s a lo f
benefit-harm on smoking, smoking acceptability within
social network, delivering the misinformation by signifi-
cant others, and so on [47,27]. Also, relatively low price
of tobacco in Korea could be contributed to smoke in
that make to improve the accessibility of social resource
availability as part of social support [48]. The negative
effect of social support on smoking behaviors in this
study can be explained by the older age of the partici-
pants and the results of interactions between social sup-
port and social networks in rural areas [49]. These
results suggest that in order to improve the effect of
smoking-related interventions or policies, especially in
rural areas, it is necessary to identify the features of
social support and social networks.
Various smoking cessation interventions have been
performed. Among them, group behavioral intervention
and group counseling have been taken up as effective
programs except population-based mass media cam-
paigns [50,51]. The advantage of group intervention or
counseling is that it strengthens the will to quit and
induces the motivation to quit by changing misconcep-
tions, beliefs, and attitudes about smoking through par-
ticipant interaction [52]. Therefore, simple stay in
grouping intervention or counseling is hard to increase
the quitting rates. To improve the quitting rates of smo-
kers, especially older smokers, interaction among parti-
cipants should be activated. Social contextual factors
such as social support and social networks should be
used as a pathway to activate interaction among smo-
kers. However, social contextual factors may differ by
age, gender, education level, and living area. A previous
study showed that women with a low level of social net-
work had a tendency to be smokers [49]. In fact, this
study found a difference in psychosocial factors and
social contextual factors by gender and smoking status,
with men in the high positive interaction support group
being more likely to smoke, but not women. These
results provide evidence that a specific approach for
quitting by gender using the pathway of social support
and social networks is needed.
A study on the functions of the social networks of
rural elders in Korea pointed out that although elders
recognize their sons and daughters as important mem-
bers of their social network, friends and neighbors func-
tion as the most influential aspects of the social network
in daily living [53]. In fact, the duration of acquaintance
with neighbors was more than ten years for half of the
elders in rural areas [53]. This indicates that the charac-
teristics of rural elders’ social networks could transition
from heterogeneity and peripheral partners to more
homogeneity and closer partners over time [54]. Smok-
ing pattern by the level of social network can be
explained by aspect of social activity, partially. This sug-
gest the possibility that women smoker with high social
network could have or make many opportunity to be
smokers as intimated networkers, whereas women smo-
ker with low social network may rather go out for
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stress with smoking alone. In Korea, these patterns have
been formed by lesser reluctant environment for smok-
ing of elderly women than that of younger women.
Therefore, a high level of social network ties may not
s e r v eap r o t e c t i v er o l ei ns m o k i n ga m o n gw o m e n .T h e
result of this study is consistent with that of previous
studies that have reported that poor social networks
among women are associated with smoking behavior
[47,49]. In addition, this finding provides evidence that
it is necessary to sustain the optimal social network
level not to smoke in women [49].
Social networks can be defined as a resource of social
support, a type of function of social relations, and objec-
tive informal social support [39,55,56]. A study on HIV
risk behaviors described the characteristics of social net-
works and showed that social networks that consisted of
persons with risky health behavior had a tendency to
decrease in size and that localized social networks play a
central role in unknowingly spreading health risk beha-
viors [57]. This feature of social networks can be applied
to delivering a smoking intervention program by identi-
fying high-risk groups [58]. As tobacco policies such as
clean air ordinances and home restriction have
increased, smokers are likely to be isolated from public
places [59]. Therefore, smoking social networks may be
localized and stronger. In this study, the findings of
poor social networks and high social support among
female smokers suggest that this feature of social net-
works in rural areas in Korea may be similar. Therefore,
in rural areas, identification of smoking social networks
including smoking-related risk groups should precede
anti-smoking interventions.
A limitation of this study is that social norms, atti-
tudes, and beliefs about smoking behavior were not
assessed. This study could not identify the social norms
and attitudes toward smoking behavior as a product of
interaction among social network members. A compre-
hensive understanding of the relationship of social sup-
port and social networks is difficult to achieve due to a
lack of information on them. Therefore, future studies
should be conducted to identify the relationship
between social contextual factors and high-risk behavior
among elderly rural persons.
Other limitation is the small number of women smo-
ker to make a comparison with the influence of psycho-
social factors. Although the smoking prevalence of
w o m e ni nt h i ss t u d yw a sn o tl o w ,t h en u m b e ro f
women smoker included in each group, which was
divided by the level of stress, social support, and social
network, was not enough to be compared with non- and
former-women smoker. Therefore, the effect of social
network in women may be biased result. To get a more
information about the interaction among smoking
behavior, stress, social support, and social network in
detail should be considered the low smoking rate in
women in Korea.
For the limitations on representativeness of the study
subjects and generalization of our findings exist. We
recruited voluntary participants in study areas without
any randomization and/or stratification considering age
and gender distribution of eligible population. Therefore,
some selection bias and difficulties to generalize our
finding could be. Comparing the age and gender distri-
bution between study subjects and eligible population,
there is not much difference, even though proportion of
female and proportion of aged under 40 years in study
subjects is relatively higher and lower than those in eli-
gible population, respectively. However, these issues are
usually happened in many other community based sur-
vey, and the proportion of old aged subjects in study
population was similar with that in eligible population.
In addition, many of middle aged residents who were
registered in rural areas might not reside in their regis-
tered habitat, because they usually live in other areas for
job seeking or convenience of daily living. These situa-
tions could affect to lessen the actual number of middle
aged subject we can contact in the study areas.
Conclusion
There is preliminary evidence that social support and
social networks influence smoking behavior among rural
persons of South Korea. This study showed that identifi-
cation of the pathway of social support and social net-
works may aid in the effective delivery of anti-smoking
interventions, especially among rural elders. Smoking
related to social influence should be explicitly investi-
gated in longitudinal research and applied tobacco con-
trol policy.
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